INTRODUCTION
============

Aortoiliac occlusive disease is a relatively rare artery occlusive disease compared to infrainguinal arterial occlusive disease \[[@B1]\]. Leriche and Morel \[[@B2]\] first described this disease in 1948. The main treatment is surgical revascularization. In the past, endarterectomy was the only treatment of choice, but with the development of artificial vascular graft materials, anatomical bypass graft surgery has now become common. Axillo-femoral bypass should be considered in patients at high risk for laparotomy surgery or in whom the aortic approach is difficult due to previous abdominal surgery \[[@B3]\]. Endovascular treatment for atherosclerotic occlusive disease has recently emerged as a non-surgical option, but this procedure may be applied in relatively few patients. Thus, aorto-iliac bypass remains the most popular treatment for aortoiliac occlusive disease.

Ten-year long-term outcomes of this disease are rarely reported in the literature \[[@B4]\]. The aim of this study is to evaluate the 10-year long-term outcomes of anatomical bypass in aortoiliac occlusive disease.

METHODS
=======

From 1996 to 2009, 111 patients were surgically treated for aortoiliac occlusive disease at Samsung Medical Center. Of this group, 92 patients underwent aortic anatomical bypasses, including 82 male and 10 female patients. Nineteen patients who underwent extra-anatomical bypasses were excluded from this study. Types of prosthetic graft were selected according to surgeon preference. Patient charts were reviewed retrospectively. All patients were examined for patency of graft by duplex ultrasound at 1, 3, and 6 months postoperatively. Thereafter, duplex scan and/or CT angiography were undertaken every 6 to 12 months.

Statistical analyses were performed using PASW ver. 18.0 (IBM Co., Armonk, NY, USA). The patency rates of grafts, limb salvage rates and overall survival rates were analyzed using Kaplan-Meier survival analysis.

RESULTS
=======

The median follow-up period was 41.5 months (range, 1 to 155.8 months). Twenty-eight patients were receiving medical therapy due to co-existing coronary heart disease, nine patients had coronary artery stenting, and three patients received coronary artery bypass grafts (CABGs) before the anatomical bypass surgery. Eight patients had undergone distal lower extremity bypass surgeries and two patients had undergone distal limb amputations due to ischemic tissue loss ([Table 1](#T1){ref-type="table"}).

The indications for bypass surgery were clinically classified into three categories. There were 72 patients with moderate to severe claudication, 15 patients with ischemic tissue loss, and 5 patients with rest pain ([Table 1](#T1){ref-type="table"}).

Seventy-three patients had infrarenal occlusions and 19 patients had juxtarenal occlusions. The surgical approach was transperitoneal in 90 patients and retroperitoneal in 2 patients. Median hospital stays were 13 days, and there were no immediate postoperative mortalities. The bypasses were aorto-femoral (uni- or bi-femoral) in 72 patients (78.3%), aorto-iliac (uni- or bi-iliac) in 15 patients (16.3%), and aorto-iliac and aorto-femoral in 5 patients (5.4%) ([Table 2](#T2){ref-type="table"}).

In the aorto-femoral bypass cases, the 5-year and 10-year primary patency rate were 85.3% and 74.6%, respectively. In the aorto-iliac bypass cases, the 5-year and 10-year primary patency rates were both 100%. In the aorto-iliac and aorto-femoral bypass cases, the 5-year and 10-year primary patency rates were both 75.0%. There were no significant differences among the three groups (P = 0.512) ([Fig. 1](#F1){ref-type="fig"}).

Two graft materials were used, polytetrafluoroethylene (PTFE) in 79 (85.9%) and Dacron in 13 (14.1%). The 5-year primary patency rates for PTFE and Dacron were 86.4% and 82.1%, respectively, and the 10-year primary patency rates were 75.6% and 82.1%, respectively. However, these differences were not significant (P = 0.698) ([Fig. 2](#F2){ref-type="fig"}).

During follow-up, grafts were occluded in nine patients. Recurrent symptoms were 4 patients with claudication, 3 rest pain, 1 paralysis and 1 skin color change in foot. There were 8 procedures to rescue of graft-failure; 2 thrombolysis, 2 stent insertion, 1 thrombectomy with patch angioplasty, 2 thrombectomy with bypass graft and 1 interposition graft. In a patient undergone aorto-bifemoral bypass and below the knee amputation in right leg, conservative management was performed due to long segmental occlusion from descending thoracic aorta to left femoral artery. The 5-year and 10-year overall primary patency rates were 86.2% and 77.6%, respectively, and the secondary patency rates at 5 years and 10 years were 91.6% and 83.3%, respectively ([Fig. 3](#F3){ref-type="fig"}). Statistical analysis of the variables such as age, gender and comorbidities failed to detect predictors of graft failure. Two patients underwent lower extremity amputations after bypass surgery. The 10-year overall limb salvage rate was therefore 97.7% ([Fig. 4](#F4){ref-type="fig"}).

Four patients died due to acute myocardial infarction (one patient) or malignancy (three patients: stomach cancer, lung cancer, and pancreatic cancer). The 10-year overall survival rate was 91.7% ([Fig. 5](#F5){ref-type="fig"}).

DISCUSSION
==========

The management options for aortoiliac occlusive disease are surgical or non-surgical management. The surgical treatment of aortoiliac occlusive disease can be divided into two categories, direct anatomical bypass vs. extra-anatomical bypass \[[@B5]\]. Direct anatomical bypasses are aorto-iliac bypasses or aorto-femoral bypasses, while extra-anatomical bypasses are axillo-femoral bypasses. Some high-risk patients underwent extra-anatomical bypass surgeries (e.g., axillo-femoral bypass) or endovascular revascularization \[[@B3],[@B6]\]. Because patency outcomes after extra-anatomical bypass were less favorable than after anatomical bypass, the treatment of choice in aortoiliac occlusive disease is anatomical bypass surgery \[[@B7]\]. Recently, a totally laparoscopic approach and robotic-assisted laparoscopic approach were used for the treatment of aortoiliac occlusive disease, but the indications for laparoscopy are limited \[[@B8],[@B9]\]. In any case, this study analyzed the long-term outcomes of direct anatomical bypasses alone, not in comparison with extra-anatomical bypass surgery.

The primary patency rates of aortic bypass graft reconstruction are good compared to infrainguinal arterial bypass graft reconstruction \[[@B4]\]. We observed good results (5-year primary patency rate of 86.2% and 10-year primary patency rate of 77.6%) in the present study, but these outcomes were not compared directly to infrainguinal leg bypass outcomes.

We observed no significant differences in patency rates between PTFE and Dacron in this study (P = 0.698). This result agrees with previous studies that did not detect significant differences between artificial graft materials in patients who underwent aorto-femoral bypass and femoropopliteal bypass \[[@B10],[@B11]\].

Some patients experienced symptoms of sexual dysfunction due to aortoiliac occlusive disease \[[@B12]-[@B14]\]. Improvement of sexual function is expected after revascularization. However, we did not evaluate pre- and post-operative male sexual function in our study. Due to the limitations of retrospective study design, further evaluation of sexual function is needed.

The most common cause of death in peripheral artery occlusive disease is cardiovascular disease \[[@B15]\]. In our study, 28 patients (30.4%) also had coronary artery disease, but only one patient died of acute myocardial infarction. This low rate of death was probably due to coronary intervention and the management of coronary artery disease.

In conclusion, most outcome studies of bypass surgery are limited to five years of follow-up. However, as human life expectancy has increased, analyses of more long-term outcomes are needed. A total of 72 patients (78.3%) underwent aorto-femoral bypasses (uni- or bi-femoral), 15 patients (16.3%) underwent aorto-iliac bypasses (uni- or bi-iliac), and 5 patients (5.4%) underwent aorto-iliac and aorto-femoral bypasses. The overall primary patency rates of 92 patients were 86.2% over 5 years and 77.6% over 10 years. The 10-year limb salvage rate and overall survival rate were 97.7% and 91.7%.
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